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Abstract Background Lowering the blood cholesterol 
level may reduce the risk of coronary heart disease. This 
double-blind study was designed to determine whether 
the administration of pravastatin to men with hypercho- 
lesterolemia and no "history of myocardial infarction re- 
duced the combined incidence of nonfatal myocardial In- 
farction and death from coronary heart disease. 

Methods. We randomly assigned 6595 men, 45 to 64 
years of age, with a mean (±SD) plasma cholesterol lev- 
el of 272±23 mg per deciliter (7.0±0\6 rnmol per liter) to 
receive pravastatin (40 mg each evening) or placebo. 
The average follow-up period was 4.9 years. Medical rec- 
ords, electrocardiographic recordings, and the national 
death registry were used to determine the clinical end 
points. 

Results. Pravastatin lowered plasma cholesterol lev- 
els by 20 percent and low-density lipoprotein cholesterol 
levels by 26 percent, whereas there was no change with 
placebo, "mere were 248 definite coronary events (speci- 
fied as nonfatal myocardial infarction or death from coro- 

EARLIER trials of lipid-lowering drugs in the pri~ 
rnary prevention of coronary heart disease have 
demonstrated that lowering cholesterol Jevels in mid- 
dle-aged men with hypercholesterolemia reduces the 
incidence of myocardial infarction.'- 4 However, these 
studies, because of their design and low rates of ob- 
served events, were unable to show a clear efTect of 
therapy on the risk of death from coronary heart dis- 
ease or death from any cause. A meta-analysis of the 
trials provided support for the likelihood that therapy 
lowered the risk of death from coronary heart disease, 
but it also aroused concern that the risk of death from 
noncardiovascular causes might be increased by treat- 
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nary heart disease) In the placebo group, and 174 in the 
pravastatin group (relative reduction In risk with prava- 
statin, 31 percent; 95 percent confidence interval, 17 to 
43 percent; P<0.001). There were similar reductions 
in the risk of definite nonfatal myocardial Infarctions (31 
percent reduction, P<0.001), death from coronary heart 
disease (definite cases alone: 28 percent reduction, 
P=0.13; definite plus suspected cases: 33 percent reduc- 
tion, P= 0.042), and death from all cardiovascular causes 
(32 percent reduction, P=0.033). There was no excess of 
deaths from noncardiovascular causes in the pravastatin 
group. We observed a 22 percent reduction in the risk of 
death from any cause in the pravastatin group (95 percent 
confidence interval, 0 to 40 percent; P =0.051). 

Conclusions. Treatment with pravastatin significantly 
reduced the incidence of myocardial infarction and death 
from cardiovascular causes without adversely affecting 
the risk of death from noncardiovascular causes in men 
with moderate hypercholesterolemia and no history of 
myocardial infarction. (N Engl J Med 1995;333:1301-7.) 

ment.** Whether this latter association was due to 
chance, to the reduction i» cholesterol itself, or to an ad- 
verse effect of the drugs is not clear. 

Recently, a new class of lipid-lowering drug, the 
3-hydroxy-3-methylglutaryl-coenzyme A reductase in- 
hibitors, has been introduced into clinical practice. 
These drugs block endogenous synthesis of cholesterol 
and reduce the levels of low-densily lipoprotein (LDL) 
cholesterol. They slow the progression of coronary dis- 
ease and reduce the incidence of death from coronary 
causes and death from any cause in men with manifest 
coronary heart disease.* 15 The present study was de- 
signed to evaluate the effectiveness of a reductase in- 
hibitor, pravastatin (Pravachol), in preventing coronary 
events in men with moderate hypercholesterolemia and 
no history of myocardial infarction. 

Methods 

Design 

The objective was to enroll approximately 6000 middle-aged men, 
randomly assigned in a double-blind fashion to receive either prava- 
simin (40 mg cadi evening) or placebo and io record their clinical 
progress over a period of five yeuw. The details of the study design, 
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including the definitions of the end points, have been described pre- 
viously.'* Briefly, the primary end point of the study was the occur- 
rence of nonfatal myocardial infarction or death from coronary heart 
disease as a first event; these two categories were combined. Other 
principal end points were the occurrence of death from coronary 
hean disease and nonfatal myocardial infarction. Iu all categories, the 
events were classified as either delimit or suspected. In addition to the 
main end points, the effect of treatment on death from cardiovascular 
causes, death from any cause, and the frequency of coronary revascu- 
larization procedures was analyzed. 

All subject* provided written informed consent. 'Hie study was ap- 
proved by the ethics committees of the University of Glasgow and all 
participating health boards. 

Recruitment and Follow-up 

Coronary screening clinics were established in primary medical 
care facilities throughout the West of Scotland district. Approximately 
IGO,000 men ranging in age from 45 to 64 years were invited to attend 
the clinics to assess their coronary risk factors. A total of 81,161 ap- 
peared for the first visit, and those whose nonfa sting plasma choles- 
terol level was at least 252 mg per deciliter (6.5 mmol per liter) but 
who had no history of myocardial info ret ion were given lipiiMowering 
dietary advice' 7 and asked to return four weeks later. A total of 20,9 H 
men returned for the second visit, at which time a lipoprotein profile 
was obtained that measured plasma cholesterol, the cholesterol con- 
tent of LUL and high-density lipoprotein (HUL), and plasma triglyc- 
erides while the subjects were fasting. If on this occasion the LDL 
chotestcrol level was at least 155 mg per deciliter (4.0 mmol per liter) 
and the subject had no exclusion criteria, 16 he was advised to stay on 
the lipid-loweiing diet for a further Tour weeks and then to return for 
a third visit (13,654 attended), at which time a second lipoprotein pro- 
file and a I2-lead electrocardiogram (ECG) were obtained. On the 
fourth visit the patient* underwent randomization if they met the fol- 
lowing criteria: fasting LUL cholesterol level of at least 155 mg per 
deciliter during the second and third visits, with at least one value of 
174 mg per deciliter or above (4.5 mmol per titer) and one value of 
232 mg per deciliter or below (6.0 mmol per liter); no serious ECG 
abnormalities according to Minnesota code 18 1 (pathologic Q waves), 
4-1, 5-1, or 7-1-1 -or arrhythmia such as atrial hbrillatiou; and no his- 
tory of myocardial infarction or other serious illness, although men 
with stable angina who had nor been hospitalized within the previous 
1 2 months were eligible. Further details or the inclusion and exclusion 
criteria were described previously." 1 

The subjects were seen at three-month intervals, and dietary advice 
was reinforced on each occasion. A fasting lipoprotein pro6le was ob- 
tained every six month a, and an ECG was recorded annually or as re- 
quired clinically. The subjects received a full medical examination by 
a physician each year. 

Laboratory Analyses 

The cholesterol measurement during the first visit was performed 
on a Reflotron bench- top analyzer (Boehringcr--Mannheim, Lewes, 
Kent, United Kingdom). All subsequent laboratory analyses, includ- 
ing biochemical, hematologic, and lipoprotein profiles, were conduct- 
ed at the central laboratory at the Glasgow Royal Infirmary. Lipopro- 
tein profiles were determined according to rhc Lipid Research Clinics 
protocol 19 with enzymatic cliolcslerol and triglyceride assays. The lab- 
oratory was certified through the Lipid Standardization Program of 
the Centers for Disease Control and Prevention in Atlanta. Abnormal- 
ities in the results of blood tesrs were identified with the use of pub- 
lished reference range*.'* 

Siemens Sicartl 440 electrocardiographs were used to record the 
12-lcad ECGs, and the data were transmitted by telephone to the 
ECG core laboratory at the Glasgow Royal Infirmary for storage on 
a central Mingocare data base (Siemens Elcma, Stockholm, Sweden) 
and subsequent automated classification according to the Minnesota 
code, including serial comparisons.**- 2 ^ All ECG results were veri- 
fied by visual inspection. 

Identification and Classification of End Points 

At each follow-up visit, adverse events wnre documented on the ba- 
sis of die subjects' recall, and if appropriate, further iuformalion was 



obtained from hospital records. All data on randomized subjects were 
flagged electronically on national computer data bases so that the 
numbers of deaths, incident cancers, hospitalizations, and cardiac sur- 
geries could be monitored according to previously described mcth- 
ods. 25 Potential end points were reviewed and classified according to 
predefined criteria'* by the End-Points Committee, whereas non-cor- 
onary heart iliscase events were reviewed and classified by the Ad- 
verse-Events Committee. The progress and conduct of the study were 
monitored regularly by the independent, unblinded Data and Safety 
Monitoring Committee. Except for the trial statistician and his assist- 
ant, all trial personnel remained unaware of the subjects' treatment 
assignments throughout the study. 

Statistical Analysis 

AH data were analyzed according to the intcntion-to-treat princi- 
ple. The results of the two fasting lipoprotein profiles obtained during 
visits 2 and 3 were averaged to produce base-line values. The LDL 
cholesterol results were analyzed according to both the treatment 
actually received and the intention-to-treat principle. The analysis 
based on actual treatment used only the measured lipid levels in sub- 
jects who had attended the previous scheduled visit and who had been 
issued with trial medication at that visit. For the intcntion-to-treat 
analysis all recorded levels were included, without reference to the 
subjects' degree of compliance at previous visits. In addition, in cases 
in which no lipid value was available for a scheduled visit and no med- 
ication had been issued at the previous visit, the subject's base-line 
level was used. For each end-point category, the lengths of time to a 
first event were compared with use of the log-rank test, and the rela- 
tive reduction in risk resulting from pravastatin treatment, with 95 
percent confidence intervals, was calculated with the Cox proportion- 
al-hazards model.* 1 In addition, Kaplan-Meier time-lo-evcnt curves 
were used to estimate the absolute risk of each event at five years for 
each treatment group. When a silent myocardial infarction was de- 
tected on die basis of serial comparison of KCGs, the event was con- 



Table 1. Base-Line Characteristics of the Randomized Subjects, 
According to Treatment Group.* 





Placedo 


Pravastatin 


Characteristic 


<N - 3293) 


(M-3302) 


Continuous variables 






Age — yr 


55.1+5.5 


55.3±5.5 


Body-mnu index t 


26.0±3.1 


26.0±3.2 


Blood pressure — mm Hg 






Systolic 


136*17 


I35±1S 


Diastolic 


84 ±10 


84±ll 


Cholesterol — mg/dl 






Total 


272±22 


272 ±23 


LDL 


I92±17 


192*17 


HDL 


44±10 


44+9 


Triglycerides — in^dl 


164±68 


I62±70 


Alcohol consumption — units/wkf 


11 :t 13 


12±14 


Categorical variables — no. of subjects (%) 






Aitgina§ 


174(5) 


164(5) 


Inter miuenl claudication^ 


96(3) 


97 (3) 


Diabetes 


35(1) 


41 (1) 


Hypertension (self-reported) 


506(15) 


53J (16) ' 


Minor ECG abnormality 


259 (8) 


275 (8) 


Smoking status 




Never smoked 


705 (21) 


717 (22) 


Exsmoker 


U27 (34) 


1138 (34) 


Current smoker 


1460 (44) 


1445 (44) 


Employment status 




Employed 


2324 (71) 


2330 (71) 


Unemployed 


459(14) 


430(13) 


Retired 


338 (10) 


330(10) ' 


Disabled 


171 (5) 


210(6) 



*PhiA-mitius values are means S.SD, To convert vatac* Tor dinfctterel In rmHiinotc* per 
liter, multiply by 0.026, and to Cnrtvert values for triglycerides to miHtmotcs per liter, multiply 
byO.OlU . 



tTlw weight in kilogram; divided ty the square of ttit height in meter* 
$A utiji w*s defined u» 1 mannm.' (6li ml) of tiqour, I jjhuw (1 70 rrtH nl'winv, or a hull' pin4 
t.Wn ml) nf heer. 

$A* indicated by pojilivc response* oti the Rose quortiornativ. 
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Figure 1. Effects of Pravastatin Therapy on Plasma LDL Choles- 
terol Levels. 

To convert values for cholesterol to millimoles per liter, multiply 
by 0.026. 



sidcred to have occurred midway between the fust diagnostic EGG 
and the previous ECG- Two-tailed P values were used throughout. 

For the primary end point, an analysis was performed for pre- 
defined subgroups 16 characterized at base line according to age (<55 
years or S»55 years), xmoking status (smoker or nonsmoker of ciga- 
rettes, cigars, or pipes), and whether at least two or the following rink 
factors were present: smoking, hypertension, a history of chest pain^or 
intermittent claudication (as indicated by positive responses on the 
Rose tniestionnnirc), diabetes, and a minor ECG abnormality associ- 
ated with coronary heart disease (Minnesota code 4-2, 4-3, 5-2, or 5-3). 

In addition, the effect -of treatment was examined in a subgroup 
with and a subgroup without vascular disease 
at base line. Vascular disease was considered 
to be present if there was evidence of angina, 

intrrmktrat claudication, Atrokft, transient is- ===== 
chemic attack, and ECG abnormalities ac- 
cording to the Minnesota code. Finally, the 
influence of base-line lipid levels on the effect 
or treatment was assessed by dividing the ran- 
domized population according to the median 
plasma cholesterol, LDL or HDL cholesterol, 
or plasma triglyceride concentration. 

Thr Data and Safety Monitoring Commit- 
tee conducted annual reviews of the main end 
points according to the O'Brien and Fleming 
criteria for stopping the trial prematurely." 
The overall P value indicating statistical sig- 
nificance was set at 0.01. 



The base-line characteristics of the pravastatin and pla- 
cebo groups are summarized in Table I. As expected in 
a trial of this size, the groups were well balanced. For 
the study population as a whole, the average (±SD) 
plasma cholesterol level was 272±23 mg per deciliter 
(7.0±0\6 mmol per liter), the LDL cholesterol level was 
192±17 mg per deciliter (5.0±0.5 mmol per liter), and 
the HDL cholesterol level was 44±9 mg per deciliter 
(1.14±0.26 mmol per liter). On the basis of positive re- 
sponses on the Rose questionnaire, evidence of angina 
was present in 5 percent of the men, whereas 8 percent 
had ECG ST-T wave changes (Minnesota codes 4-2, 
4-3, 5-2, and 5-3). The prevalence of self-reported dia- 
betes mellitus was 1 percent, and that of hypertension 
was 16 percent; 44 percent of the subjects were current 
smokers. 

Withdrawals 

The cumulative rates of withdrawal from treatment 
in the placebo and pravastatin groups were 14.9 per- 
cent and 15.5 percent, respectively, at year 1, 19.1 per- 
cent and 19.4 percent at year 2, 22.5 percent and 22.7 
percent at year 3, 25.2 percent and 247 percent at year 
4, and 30.8 percent and 29.6 percent at year 5. There 
was no significant difference in the withdrawal rates be- 
tween the two groups at any time. The disproportionate 
increase from year 4 to year 5 can be attributed to the 
withdrawal from the study of some subjects who had 

Table 2. End Points of the Study.* 



Variabug 



Placebo 
(N - 3293) 



Pravastatin 
(N-3302) 



P Value 



RlStR£DUCT)ONVJT» 

Pravastatin (95* CO 



w. of *\-Mtt (absolute % risk at 5 yr) 



RJBSULTS 

A total of 6595 subjects underwent 
randomization. The clinical charac- 
teristics of the subjects who were 
screened and those who were ran- 
domized have been described previ- 
ous ly*' The first patient was enrolled 
on February 1, 1989, and recruitment 
was completed by September 30, 
1991. The final visits were made be- 
tween February and May 1995, by 
which time the study population had 
accrued 32,216 subject-years of fol- 
low-up (an average of '19 years per 
subject). At the end of the study, the 
vital and clinical status of all ran- 
domized subjects was ascertained. 



Definite coronary events 
Nonfatal MI or death from CHD 
Nonfatal Ml («lent MU omitted) or 

death from CHD 
Nonfatal Ml 
Death from CHD 

Definite + suspected coronary events 
Nonfatal Ml or death from CHD 
Nonfatal MI (silent MTs omitted) or 

death from CHD 
Nonfatal Ml 
Death from CHD 

Other events 
Coronary angiography 
PTCA or CABG 
Fatal or nonfatal stroke 
Incident cancer 

Death from other causes 

Other cardiovascular causes (including 

srrofce) 
Suicide 
Trauma 
Cancer 

All other Cannes 

DciUh from all cardiovascular causes 
Death from nnncurdiovascular causes 
Death from any cause 



248 (7-9) 
218(7.0) 


174 (5.5) 
150 (4.7) 


<0001 
<0.00l 


31 (17 to 43) 
33 (17 to 45) 


204 (6.5) 
52(1.7) 


143(4.6) 
38(1.2) 


<0.001 
0.13 


31 (15 to 45) 
28 (-10 co 52) 


295 (9,3) 
240 (7.6) 


215(6.8) 
166(5.3) 


<0.00l 
<0.001 


29 (15 to 40) 
32 (17 to 44) 


246 (7.8) 
6t (1.9) 


182 (5.8) 
41 (1.3) 


0.001 
0.042 


27 (12 to 40) 
33 (I to 55) 


128 (4.2) 
80(2.5) 
51 (1.6) 

106 (3. J) 


90 C2-8) 
51 (17) 
46(1.6) 
116(3.7) 


0007 
0.009 
057 
0.55 


31 (10 to 47) 
37 (1 1 to 56) 
11 (-33 to 40) 
-8 (-41 to 17) 


12 


9 






5 

49(1,5) 
7 


2 
3 

44(1.3) 
7 


0.56 


H (-33 to 41) 


73 (2.3) 


50(1.6) 


0.033 


32 (3 to 53) 


62(1.9) 


5611.7) 


0.54 


11 (-28 to 38) 


135 (4 t) 


106 (3.2) 


0.051 


22 (0 to 40) 



"Ttic V values am hosed «n \hc log-rank u.m. N*o fnrmol anaty*ii carried urn for evenu with n low incidence. CI 
denote* confidence Interval, CUD coronary heart discwi;, MI nryocanlial inUrction, f*TCA pmuuncfw trsinslvwinal cor- 
onary angioplasty, and CABO coronary-artery bypw craft. 
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Placebo 
Cumulative 
events 
No. at risk 

Pravastatin 
Cumulative 
evetnts 
No. at risk 



0 55 

3293 3230 

0 40 

3302 3256 



105 159 

3167 3098 

72 109 

3215 3162 



205 
2714 

138 
2807 



240 
1241 

167 
1330 



248 
83 

174 
09 



Figure 2. Kaplan-Meier Analysts of the Time to a Definite Non-. 
fatal Myocardial Infarction or Death from Coronary Heart Dis- 
ease, According to Treatment Group. 

completed the five years of follow-up and who could 
have proceeded further but did not wish to do so. 

Reduction In Lipid Levels 

When the data were analyzed according to the treat- 
ment actually received, pravastatin was found to have 
lowered plasma levels of cholesterol by 20 percent, LDL 
cholesterol by 26 percent (Fig. 1), and triglycerides 
by 12 percent, whereas HDL cholesterol was increased 
by 5 percent. There were no such changes with placebo. 
When the data were analyzed according to the inten- 
tion-to-treat principle, because such analysis includes 
subjects who withdrew and noncompliant . subjects, 



there was an apparent reduction in the observed dif- 
ference in LDL cholesterol levels between treatment 
groups over time. This result is in contrast to that based 
on actual treatment, which showed that the differnce 
was maintained. 

End Points 

As compared with placebo, pravastatin produced a 
significant reduction in the risk of the combined pri- 
mary end point of definite nonfatal myocardial infarc- 
tion and death from coronary heart disease (reduction, 
31 percent; 95 percent confidence interval, 17 to 43 per- 
cent; P<0.001; absolute difference in the risk at five 
years, 2.4 percentage points) (Table 2 and Fig. 2). The 
effects of pravastatin on other principal end points 
are given in Table 2 and Figure 3. The reduction in the 
risk of nonfatal myocardial infarction was significant 
(P^O.001) whether the definite cases of myocardial in- 
farction were considered alone or in combination with 
suspected cases. Excluding silent myocardial infarc- 
tions from the analysis of the primary end point did not 
affect the outcome (Table 2). For the end point of death 
from coronary heart disease, there was a significant 
treatment effect in the analysis of both definite and sus- 
pected cases (risk reduction, 33 percent; 95 percent 
confidence interval, I to 55 percent; P = 0.042), but not 
in the analysis of definite cases alone, probably because 
of the smaller number of events in this group. However, 
there was a similar reduction in risk (28 percent). When 
the effect of treatment with pravastatin on death from 
all cardiovascular causes was analyzed, a 32 percent re- 
duction in risk (95 percent confidence interval, 3 to 53 
percent; P- 0.033) was observed. Treatment with pra- 
vastatin was associated with similar reductions in the 
frequency of coronary angiography (31 percent; 95 per- 
cent confidence interval, 10 to 47 percent; P = 0.007) 



c 

s- 

LU 



CD 
Q- 



Definite Nonfatal Myocardial 
Infarction 



Death Definitely from 
Coronary Heart Disease 



Death from 
All Cardiovascular Causes 




Death from 
Noncardiovascular Causes 



All Deaths 




> 



<D 

cn 

CO 



0, 




Figure 3. Kaplan-Meier Analysis of the 
Time to a Definite Nonfatal Myocardial In- 
farction (Panel A), Death Definitely from 
Coronary Heart Disease (Panel B), Death 
from All Cardiovascular Causes (Panel 
C), Death from Noncardiovascular Causes 
(Panel D) t and Death from Any Cause (Pan- 
el E), According to Treatment Group. 
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and revascularization procedures (37 
percent; 95 percent confidence inter- 
val, II to 56 percent; P = 0.009). 

There were 56 deaths from non- 
cardiovascular causes in the prava- 
statin group and 62 in the placebo 
group (P=0.54). There was no sig- 
nificant difference between treat- 
ment groups in the numbers of 
deaths from cancer, suicide, or trau- 
ma. There were 46 strokes (6 of 
which were fatal) in the pravastatin 
group and 51 (4 fata!) in the placebo 
group. In the pravastatin group, the 
reduction in the number of deaths 
from cardiovascular causes in the 
absence of any increase in the num- 
ber of deaths from noncardiovascu- 
lar causes resulted in a 22 percent 
reduction in the overall risk of death 
(95 percent confidence interval, 0 to 
40 percent; P = 0.051). 

The beneficial effects of pravastat- 
in therapy were evident in all sub- 
groups (Table 3). The numbers of 
subjects in the subgroups with either 
multiple risk factors at base line or vascular disease at 
base line were too small to show a statistically signifi- 
cant effect. 

Other Adverse Events 

In the pravastatin group 116 subjects had incident 
(fatal or nonfatal) cancers, as compared with 106 in the 
placebo group (P = 0.55). These figures include cases 
of malignant melanoma but not minor skin cancers. 
For the placebo and pravastatin groups, respectively, 
there were 30 and 31 gastrointestinal cancers, 26 and 
32 genitourinary cancers, 28 and 27 respiratory tract 
cancers, and 22 and 26 other cancers. Twenty subjects 
in the pravastatin group reported myalgia, and 97 mus- 
cle aches. The corresponding numbers in the placebo 
group were 19 and 102 (P not significant). Four subjects 
(three in the pravastatin group and one in the placebo 
group) had asymptomatic episodes of elevated creatine 
kinase concentrations (>10 times the upper reference 
limit). Elevations in aspartate aminotransferase and 
alanine aminotransferase values (>3 times the upper 
reference limits) were recorded for 26 and 16 subjects, 
respectively, in the pravastatin group, as compared 
with 20 and 12 subjects in the placebo group (P not sig- 
nificant). 

Discussion 

As compared with placebo, pravastatin reduced the 
risk, of fatal or nonfatal coronary events in middle-aged 
men with hypercholesterolemia and no history of myo- 
cardial infarction by approximately 30 percent. The 
beneficial effects of treatment were remarkably consis- 
tent across a variety of coronary end points. In contrast 
to the results of studies using resins, fibratcs, or other 



Table 3. Incidence of the Primary End Point, According to Subgroup. 



Risk Reduction 
wirn Pravastatin 



Variable 




S»wccw 


Pun- bo 


Pravastatin 


P Vauhi* 


(95% CT) 








no. i 














(absolute 






» 


Age 


<55yr 


3225 


96 (6.1) 


57 (3.5) 


0.0024 


40 (16 to 56) 




3*55 yr 


3370 


152 (9.6) 


117(7.3) 


0.0089 


27 (8 to 43) 


Current smoking status 


Nommoker 


3687 


104 (6.0) 


74 (4.3) 


0.016 


31 (6 to 48) 




Smoker 


2905 


144(10.4) 


100 (7.0) 


0.0035 


3J (12 to 47) 


Multiple risk factorst 


Absent 


5401 


178 (6.9) 


114(4.4) 


<0.001 


37 (20 to 50) 




Present 


1194 


70(12.7) 


60 (10.2) 


0.20 


20 (-13 to 43) 


Cholesterol IcvelJ 


<269 mg/dl 


3192 


122(8.1) 


80 (5.4) 


0.0019 


36(15 10 51) 




*269 mg/dl 


3403 


126(7,8) 


94 (5.6) 


0.021 


27 (4 tn 44) 


LDL cholcsteml levelf 


<)89 ragtol 


3211 


110(7.6) 


71 (4.9) 


0.0025 


37 (15 to 53) 




*J89 mg/dl 


33S4 


138 (S.3) 


103 (6.1) 


0.016 


27 (6 to 43) 


HDL cholesterol level* 


*43 mg/dl 


3304 


99 (6.2) 


66 (4.3) 


0.011 


33 (9 to 51) 




<43 mg/dl 


3291 


149(9.7) 


108 (6.7) 


0.0035 


31 (11 to 46) 


Triglyceride level} 


<148 mg/dl 


3239 


98 (6.3) 


72 (4.4) 


0.024 


29 <4 to 48) 




3*14* mg/dl 


3356 


150(9.4) 


102 (6.6) 


0.0025 


32 (12 to 47) 


Prior vascular disease 


Absent 


5529 


183 (7.0) 


125 (4.7) 


<0.001 


33 (15 to 46) 




Present 


1056 


65(12.8) 


49 (9.6) 


0.075 


29 (-4 to 51) 



*Thc P vahtcs ire bated on the rot-rank test. 

tTttc presence of wo nr more of ihc fothrwing rUk factor* smoking, hypertension. i history nf cbcil pain or intermittent 
claudication (as indicated by positive respoosei on the Rose questionnaire), diahetcs. and a minor ECG abnormality asso- 
ciated with coronary heart disease (Mttmcsma code 4-2, 4- 3. 3-2, or 5- 3). 



fib convert values for cholesterol to nuDitneles per liter, multiply by 0.026. 
§To convert value* for triglyceride* to miunaolei per liter, multiply by 0.01 1. 



3-hydn)xy-3-methylglutaryl-coenzyme A reductase in- 
hibitors, 1 " 4,3 the time-to- event curves began to diverge 
within six months of the initiation of treatment and 
continued to do so at the same rate throughout the tri- 
al. The frequency of the need for coronary angiography 
and revascularization procedures was significandy low- 
er in the pravastatin group than in the placebo group. 

The subjects in this study were representative of the 
general popularion in terms of socioeconomic status 
and risk factors (Table 1). Their plasma cholesterol lev- 
els were in the highest quartile of the range found in 
the British population. 27 A number had evidence of mi- 
nor vascular disease, and in order to make the findings 
of the dial applicable to typical middle-aged men with 
hypercholesterolemia, they were not excluded. 

In line with accepted guidelines, 28 the LDL cholester- 
ol level was used as a criterion for entry into the study. 
As compared with placebo, pravastatin produced a ma- 
jor reduction in this lipoprotein fraction (Fig. 1) and 
moderate decreases in plasma triglycerides, as well as 
an increase in HDL cholesterol. These changes are in 
line with the expected response to pravastatin, 29 and all 
could potentially result in clinical benefit. The. changes 
in the LDL cholesterol level are more substantial than 
those observed in earlier primary prevention studies. 1 

When the subjects were divided into two groups ac- 
cording to their lipid levels at base line, we found that 
coronary risk was related to higher plasma LDL choles- 
terol and triglyceride levels (i.e., levels above, the medi- 
an values) and lower HDL cholesterol levels (i.e., levels 
below the median value) (Table 3). The plasma choles- 
terol level was not a significant factor, principally be- 
cause of the narrow range of cholesterol values used as 
a criterion for entry into the study. The relative reduc- 



Copyright © 1995 Massa'chusetts Medical Society. AH rights reserved. 



2006 07/11 16:04 FAX 06 6222 1068 



SAEGUSA INT. PAT. 



KNOBBE 



@017 



THE NEW ENGJ.AND JOURNAL OF MKD7CTNR 



tion in risk with pravastatin therapy was statistically 
significant and of a similar magnitude in subjects with 
lipid values above and below the median. 

The relative reductions in risk attributable to prava- 
statin therapy were not affected by age (< 55 years vs. 
5*55 years) or smoking status. Furthermore, a significant, 
treatment effect was seen in the subgroup without mul- 
tiple risk factors and the subgroup without preexisting 
vascular disease. Thus, it is possible to conclude that in 
the subjects who might be considered to fall strictly into 
the primary-prevention category, pravastatin therapy 
produced a significant reduction in the relative risk of 
a coronary event. 

Pravastatin therapy was well tolerated and resulted 
in no more study withdrawals than placebo. In particu- 
lar, as in an earlier study, 15 there was no evidence that 
pravastatin adversely affected liver function or caused 
myopathy. Our results support those of a recent sec- 
ondary-prevention trial 9 that found that lipid lowering 
with a 3-hydroxy-3-methylglutaryl-coenzyme A reduc- 
tase inhibitor is not associated with an increased risk 
of death from noncardiovaseular causes. As in that ear- 
lier, trial, 9 a comparison of the treatment and placebo 
groups showed no significant increase in the incidence 
of fatal or incident cancers or deaths due to suicide or 
trauma. More data on the adverse- event profile of this 
class of drugs will become available as the results of 
other prevention trials are published. In the current 
study, the benefit of pravastatin therapy with respect to 
fatal coronary events and the absence of any increase 
in the number of deaths from other causes led to a 22 
percent reduction in the relative risk of death from any 
cause (P = 0.051). 

From the data in Table 2, it can be estimated that 
treating 1000 middle-aged men with hypercholesterole- 
mia and no evidence of a previous myocardial infarc- 
tion with pravastatin for five years will result in 14 
fewer coronary angiograms, 8 fewer revascularization 
procedures, 20 fewer nonfatal myocardial infarctions, 
7 fewer deaths from cardiovascular causes, and 2 fewer 
deaths from other causes than would be expected in the 
absence of treatment. Since these figures are based on 
an intention-to-treat analysis, the magnitude of the ben- 
efit in fully compliant subjects is likely to be greater. 
These findings can be compared favorably with the re- 
suits of the Medical Research Council trial 30 ' 31 of the 
treatment of mild hypertension in middle-aged sub- 
jects. In that study, it was estimated that five years of 
active treatment of 1000 men ranging in age from 35 to 
64 years would result in six fewer strokes and two fewer 
cardiovascular events than would be expected. Thus, 
our results indicate that reducing cholesterol levels with 
pravastatin reduces the risk of coronary events in 
asymptomatic subjects with hypercholesterolemia. 

Appendix 

The. mr.mbm of the West of Scotland Coronary Prevention Study 
arc ;\s follow: Executive Committer (Voting Members) — J. Shepherd 
(chairman), S.M. f 'obbe, A.R. Lorimer, J.H. McKiJIop, I. Ford, O.J. 
Packard, P.W Macfarlanc, auri G.C. Ides; Duln and SnjHv Monitoring 



Nov, tfl, 1<W> 



Committa — M.E Oliver (chairman), A.F. Leva-, B.W. Brown, J.G.G. 
Lcdingham, S J. Pocock, and B.M. Rifkind; End-Points Committee — 
S.M. Cobbe, B.U. Vallance, P.W. Macfarlanc; Advent-Events Committer 

— A.R. Lorimer, J.H. McKillop, and D. Ballantyne; Data-Cknlcr Staff 

— L. Anderson, 0. Duncan, J. McGrath, S. Kean, A. Lawrence. 
V Montgomery, and J. Norrie; Population Screwing — M. Percy; Clin- 
ical Coontituition, Monitorittg, and Administration — )£. Pomphrey, 
A. Whitehouse, P. Cameron, P. Parker, F. Porteous, L. Fletcher, and 
C. Kilrlay; Computeri&d ECG Analysis — D. Shoat (deceased), S. Latif, 
and J. Kennedy; Laboratory Operations — M.A. Bell and R. Birrell; and 
Company Liaison ntu/ Geneml Support — M. Mellics, J. Meyer* ami 
W Campbell. 
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